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IN THE CLAIMS; 

1 1 . (Original) An electrostatically-actuated shutter for use with a fuel cell system, 

2 comprising: 

3 (A) a first electrode held at a first voltage said first electrode having at least 

4 one opening therein; 

5 (B) a second electrode held at a second voltage, that is different than said first 

6 voltage, and said second electrode having at least one opening therein; 

7 (C) a diaphragm disposed between said first electrode and said second elec- 

8 trode, said diaphragm having openings therein that correspond with the 

9 openings in said second electrode, and which do not correspond with the 

10 openings in said first electrode; 

11 (D) a driver coupled to said diaphragm that adjusts the voltage of said dia- 

12 phragm such that when the driver sets a voltage for said diaphragm, the 

13 diaphragm is attracted to the fixed electrode having a different voltage, 

14 and when said diaphragm is drawn to said second electrode, its openings 

15 align with the openings of said second electrode to create apertures 

16 through which gases and vapors can fiow; and 

17 (E) an exit port through which gases and vapors are delivered from said shut- 
is ter. 

1 2. (Original) A fuel cell system with an electrostatically-actuated shutter assembly 

2 for use with a comprising: 

3 (A) planar array of direct oxidation fuel cells; 
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4 (B) a plurality of electrostatically actuated shutter components disposed in a 

5 planar configuration and located contiguous to said planar array of fuel 

6 cells, each shutter components having: 

7 (i) a first electrode held at a first voltage said first electrode 

8 having at least one opening therein ; 

9 (ii) a second electrode held at a second voltage, that is opposite 

10 to said first voltage, and said second electrode having at least one 

1 1 opening therein; 

12 (iii) a diaphragm disposed between said first electrode and said 

13 second electrode, said diaphragm having openings therein that cor- 

14 respond with the openings in said second electrode, and which do 

15 not correspond with the openings in said first electrode; 

16 (iv) a driver coupled to said diaphragm that adjusts the voltage 

17 of said diaphragm such that when tiie driver sets a voltage for said 

18 diaphragm, the diaphragm is attracted to the fixed electrode having 

19 a different voltage, and when said diaphragm is drawn to said sec- 

20 ond electrode, its openings align vnih the openings of said second 

21 electrode to create apertures through which gases and vapors can 

22 flow; and 

23 (v) an exit port through which gases and vapors are delivered 

24 from said shutter. 

1 3. (Withdrawn) A method of controlling the delivery of fuel to a fuel cell system 

2 having an associated source of vaporous fuel, and a fuel cell having an anode aspect and 

3 a cathode aspect, the method including the steps of: 

4 (A) providing an electrostatically-actuating shutter contiguous to said fuel 

5 source such that said shutter in an open position, allows fuel to flow to said anode 

6 aspect of said fuel cell, and in a closed position stops the delivery of fuel to said 

7 fiiel cell; and 

8 (B) driving said shutter such that at a first voltage, an internally disposed dia- 

9 phragm in said shutter, is electrostatically attracted to a fixed electrode surface 

10 that seals said fuel cell against flow of fuel into or out of said fuel cell, and at a 
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1 1 second voltage, the diaphragm is attracted to a fixed electrode surface that allows 

12 the flow of fuel through the shutter. 

1 4. (Withdrawn) The method of delivering fuel as defined in claim 3 including the 

2 further step of driving said diaphragm to said first and second voltages periodically using 

3 a pulse width modulation technique. 

1 5. (Withdrawn) The method of delivering fuel as defined in claim 3 including the 

2 further step of driving said diaphragm to said furst and second voltages periodically using 

3 a pulse frequency modulation technique. 

1 6. (New) The electrostatically-actuated shutter as defined in claim 1 wherein said 

2 driver applies a predetermined voltage to the diaphragm to establish a voltage differential 

3 between the diaphragm and one of the electrodes, such that the diaphragm is drawn to- 

4 wards the ppposite electrode. 



1 7. (New) The electrostatically-actuated shutter as defmed in claim 1 further com- 

2 prising at least one additional diaphragm coupled between said first and second electrode. 



1 8. (New) The electrostatically-actuated shutter as defined in claim 7 wherein said 

2 additional diaphragm has openings corresponding to the openings of the electrode to 

3 which it is drawn when said driver applies a predetermined voltage. 
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1 9. (New) The electrostatically-actuated shutter as defined in claim 7 wherein said 

2 additional diaphragm is of a configuration such that it seals over the openings of the elec- 

3 trode to which it is drawn when said driver applies a predetermined voltage to close the 

4 shutter. 

1 1 0. (New) The electrostatically-actuated shutter as defined in claim 7 wherein said 

2 diaphragm and said additional diaphragm are each coupled to separate drivers that each 

3 apply a voltage to establish a predetermined voltage differential to draw its respective 

4 diaphragm to the desired electrode in order to open and close the shutter. 



1 11. (New) The electrostatically-actuated shutter as defined in claim 7 wherein said 

2 first fixed electrode is generally flat, and said second electrode is of a dome shape, and 

3 said diaphragm is held to the closed position without an applied voltage such that the 

4 shutter is normally closed. 



1 12. (New) The electrostatically-actuated shutter as defined in claim 1 wherein said 

2 diaphragm is held closer to a first fixed electrode at its one end, and the diaphragm is held 

3 close to the second electrode at an opposite end. 



1 13. (New) The electrostatically-actuated shutter as defined in claim 1 wherein said 

2 diaphragm is substantially comprised of a dielectric material. 
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1 14. (New) The electrostatically-actuated shutter as defined in claim 13 wherein said 

2 diaphragm is substantially comprised of a polyimide dielectric material. 



1 15. (New) The electrostatically-actuated shutter as defined in claim 1 3 wherein said 

2 diaphragm that is substantially comprised of a dielectric material fiirther comprises a 

3 conductive layer embedded within said dielectric material and which is connected to an 

4 electrical driver circuit. 



1 1 6. (New) The fiiel cell system with an electrostatically-actuated shutter assembly as 

2 defined in claim 2 wherein said shutter assembly is placed adjacent to a vapor chamber of 

3 one or more of said fiiel cells to open and close the vapor chambers to control the flow of 

4 fiiel to said one or more fiiel cells. 



5 17. (New) The fiiel cell system with an electrostatically-actuated shutter assembly as 

6 defined in claim 2 wherein said shutter assembly is placed adjacent to a cathode of one or 

7 more of said fiiel cells to control the flow of oxygen to said one or more fiiel cells. 
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